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Abstract 
It is difficult for E-commerce (electronic commerce)operation to predict the risk results due to many uncertain factors 
in the process.In this paper,first the set including risk factors influencing the operation of e-commerce is identified 
and the e-commerce risk early-warning system is established.Secondly, the E-commerce risk early warning model 
based on the unascertained C-means clustering is constructed.Then 40 enterprises are selected to make the risk factors 
quantize through the evaluation of experts, establish an expert knowledge,and determine the rating of the risk results 
using the unascertained C-means clustering.This provides a scientific warning methods for the electronic commerce 
risk.
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [CEIS 2011] 
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1. Introduction 
Along with the development of computer and communication technology and the formation of global 
market economy, e-commerce based on Internet has become the development trend and inevitable choice 
for operation of enterprises. E-commerce is a high-risk projects influenced by such uncertain factors as 
the complexity of project technology, equipment professions, special social environment, law and 
environment. Thus, risk early-warning is particularly important to the operation of e-commerce. In this 
paper,first the set including risk factors influencing the operation of e-commerce is identified ,based on 
which the risk factors are made to quantize through the evaluation of experts and the expert knowledge is 
established.Then, the rating of the risk results are determined by using the unascertained C-means 
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clustering.determine the rating of the risk results using the unascertained C-means clustering.This lays a 
foundation for the control of e-commerce risk. 
2. The construction of E-business risk early-warning system  
2.1. E-commerce risk early-warning system design principles 
The index system of enterprise e-commerce risk early-warning should guarantee to be designed 
scientificly, reasonablely and effectively, and its design still must follow some principles as follows. 
First point principle of systematization. The warning index system should cover all the operation of  
enterprise e-commerce and reveal the inherent relationship among e-commerce risk problems objectively 
and comprehensively. 
Second point principle of sensitivity. The warning index system can be not only a accurate and sensitive 
reflect to diversified risks in e-commerce ly but also a timely one to the real condition of risk assessment. 
Third point principle of predictability. It requests that the warning index with accurate numerical 
expressions, can reflect the development trend of e-commerce risk problems objectively and really plays 
an important part in pre-control and being as a leading warning signs. 
Fourth point principle of independence. While the indexes are being designed, the overlapping area 
between each index should decrease as far as possible. At the same time，the related degree between 
each one should be minimized to the lowest. 
Fifth point principle of combining qualitative and quantitative indexes. Quantitative indexes and 
qualitative indexes combine with each other and complement mutually in order to reflect the condition of 
e-commerce external environment as well as the running status and the development trend of e-business. 
2.2.  The e-commerce risk early-warning system 
The construction of e-commerce risk early-warning system is shown in table 1 based on the principles 
above.
Table 1. The risk early-warning system of e-commerce 
3. The unascertained C-means clustering 
The unascertained C-means clustering is a new method of classifying the samples based on 
unascertained mathematics theory. It can give not only the credible classification results but also the 
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center of every class and the degree of membership that samples belongs to all kinds of classes, which can 
express subordinate relations of each sample being relative to each class more accurately. The 
implementation idea of this method is that N samples with d dimensional feature space are divided into 
type C, The specific algorithm is shown as follows: 
3.1. Data pretreatment 
First point Data standardization. 
Suppose  
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Suppose is a positive number closest to and put sample i in classk J1+ y k , like this, divide samples 
into different classes, that is, given a initial classification, compute the class-center of each 
class: . According to the above initial classification, may calculate the degree of 
membership samples belonging to each class. 
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In this formula, 010.=ε  is a controlled constant which is used to adjust the oversized influence to the 
degree of membership when ki my −  is too small. Membership established by the formula (10) is called 
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basic unascertained membership, and basic membership for short. After working out the basic 
membership of each sample belonging to each class, there yields one unascertained classification of 
field . So far, the work to classify these N samples by means of C-means clustering have been 
completed, without other classifying information. 
U
I
4. Case study 
This paper defines the factor set reflecting e-commerce operation risk, which means condition attribute 
set includes more than 18 risk factors such as 1I market demand, 2I  Competitive Intensity, 3  market 
fluctuations , 4I  capital guarantee , 5  technical privacy protection, 6I  economic environment, 7
financial environment, 8I  policy environment, 9  cost factors,  time factor, 11  technical feasibility 
, 12  data quality, 13 system security,  organizing ability, 15  management level ,  enterprise 
credit,  enterprise strategic flexible,  leadership support degree. 
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4.1. Sample selection 
In this paper ,40 enterprises are selected and rated by the hired industry experts on 18countries risk 
factors,as is shown in table 2. 
Table 2. The score given by experts 
4.2. Clustering analysis 
The samples are divided into five classes after the calculation of unascertained C-means 
clustering.Each class contains the sample enterprises as follows: 
The first class:{ 1,6,12,17,18} 
The second class:{ 4,7,9,11,20,23,25,27,33,35,39,40} 
The third class:{ 3,5,10,15,21,28,32,37} 
The fourth class:{ 2,8,13,14,16,22,30,31,36,38} 
The fifth class:{ 19,24,26,29,34} 
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4.3. Results analysis 
The e-commerce risk warning can be divided into five classes proceeding the evaluations as follows 
from safety, sub-safety, low-grade crisis, crisis and serious crisis.  
The first class of enterprise risk warning is security. The enterprises of this class have higher security 
in competition intensity, market fluctuations, technical feasibility and organizing ability,while doing 
better at cost factors and enterprise credit.The second class is sub-safety. The enterprises of this class 
economic have higher security in economic environment ,financial environment and management level 
degrees. But competition intensity, market fluctuations ,technical feasibility and organizing ability ,are 
slightly worse.The third class is low-grade crisis. The enterprises of this class are good at data quality, 
system security and cost factor, but do not reach the designated position at other fators,which make 
overall risk degree affected.The fourth class is crisis. Although the enterprises of this class perform 
general in economic environment, financial environment and management level , other aspects are not 
ideal.The fifth class is serious crisis. This kind of enterprises are relatively bad in competition intensity, 
market fluctuations, technical feasibility , organizing ability and leadership support degree despite some 
individual enterprises good at cost factor , time factor and other factors.It leads to the state of overall risk 
degree in serious crisis.  
We can see that the enterprises in the fifth and fourth class need emergency warning,that the ones in 
the third class also need to value the reason of warning,and that the ones in first and second class need to 
maintain and enhance their degree of overall risk. In actual work, data need to be updated after the 
changes grasped to make a timely warning of the overall risk degree. 
5. Conclusions 
In this paper, e-commerce risk early-warning index system is established from the scientific, 
reasonable and effective perspective. The E-commerce risk early warning model is constructed based on 
the unascertained c-means clustering. Then 40 enterprises selected are classified the e-commerce credit 
rating of them using the unascertained C-means clustering,based on the analysis of relevant data. In view 
of the different warning level of enterprises, some countermeasures and suggestions are advanced that 
should be taken. 
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